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PARTIAL TmNSLATION^bF JAPANESE UNEXAMINED PATENT PUBLICATION 
(KOKAI) NO. 2-^PIb521 (Publication 1) 

Title of the invention: Therapeutic Agent for Autoimmune 

Disease 

Publication Date: June 29, 1990 
Patent Application No.: 63-324856 
Filing Date: December 22, 1988 
Applicants: Ajinomoto KK. 
Priority Claimed: None 

1. Title of the Invention 

Therapeutic Agent for Autoimmune Disease 

2. Claim 

(1) A therapeutic agent for autoimmune disease 
containing as an active ingredient human inter leukin-2 
jointed to diphtheria toxin A fragment. 

(2) The therapeutic agent according to claim 1 
wherein said autoimmune disease is rheumatoid arthritis or 
systemic lupus erythematosus. 

3. Detailed Description of the Invention 

[Field of Industrial Applicability] 

The present invention relates to a therapeutic 

agent for an autoimmune disease such as rheumatoid arthritis 

and systemic lupus erythematosus. ( SLE ) . 

More specifically, it relates to a therapeutic 
agent for an autoimmune disease containing as an active 
ingredient a complex of human interleukin-2 (IL-2) with 
diphtheria toxin A fragment. 
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[Problems to be solved by the Invention] 

The present invention provides a therapeutic agent 

which suppresses an autoimmune response or acts specifically 

on the immunocompetent cells. 

[Means for Solving the Problems] 

As a result of research into various agents, the 
present inventors have discovered that a complex of human 
interleukin-2 joined to diphtheria toxin A fragment can solve 
the above-mentioned problems. 

In other words, the present invention relates to a 
therapeutic agent for an autoimmune disease containing as an 
active ingredient a complex of human interleukin-2 (IL-2) 
with diphtheria toxin A fragment. 

Human IL-2 is a kind of mediator essential to the 
immune response in the human body, i.e., lymphokines, and a 
factor which is released from T lymphocytes. Its amino acid 
sequence and DNA sequence have already been determined (see 
Yaniguchi et al.. Nature, 1983, Vol. 302, pp. 305). 

Human IL-2 acts only on the immunocompetent cells 
which became to express IL-2 receptor on cell surface by 
stimulation with the autoantigen. 

We discovered that the reason why the splenocytes 
from NZB x NZW F x SLE model mice show a high response to 
IL-2 is the spontaneous expression of IL-2 receptor on the 
surface of B cells. Therefore, we discovered that IL-2 
receptor-expressing lymphocytes are associated with a 
development of autoimmune disease. The importance of IL-2 
receptor-expressing cells has been overlooked to date 
(Miyasaka et al., Clinical Immunology and immunopathology , 
Vol. 31, pp. 109, 1984, etc.). 
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We focused on that if IL-2-expressing lymphocytes 
can be effectively removed, an immune response to an 
autoantigen which is responsible for autoimmunity can be 
suppressed. 

Diphtheria toxin A fragment exerts toxicity on 
cells when it is cleaved from B fragment upon insertion into 
cells. Therefore, the A fragment alone cannot bind to cells 
and thus exert toxicity. By using this property, the methods 
wherein the A fragment alone is joined to insulin or 
epitherial cell growth factors (EGFs) etc., to injure only 
the insulin- or EGF-expressing cell, are well known (Shimizu, 
Genetic Analysis of the Cell Surface, ed. P. Goodfellow, 
Chapmann & Holl Company, New York, 1984). 

Recently, the method wherein the complementary DNAs 
each coding for IL-2 and diphtheria toxin A are joined 
together, the joined DNAs are expressed in E. coli cells, and 
the fused protein consisting of IL-2 and diphtheria toxin A 
fragment "is produced, has been developed (Williams, et al . , 
Protein Engineering, Vol. 1, pp. 493, 1987). When the IL-2- 
diphtheria toxin A fragment complex (obtained from 
Dr. Murphy, Boston University) prepared by a method similar 
to the above and purified with an anti-IL-2 antibody 
adsorbent is administered to autoimmune disease model mice, 
the development of the disease can be suppressed. Therefore, 
this complex is useful as a therapeutic agent for autoimmune 
disease. 

A method for administration of the agent of the 
present invention is by dissolving 1 \xg - 1 mg/kg body 
weight, preferably 70 \xg - 100 i^g/kg body weight of IL-2 into 
a physiological saline or phosphate buffered saline, and 
administering once or more per week intraperitoneally or 
intravenously. Alternatively, by implanting an osmotic pump 
containing a suitable amount of the above complex agent, the 
pump can continue releasing the agent. Further, a solution 
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containing this complex agent and a human serum albumin as a 
stabilizer can be administered. 

The agent of the present invention is particularly 
useful for rheumatoid arthritis and SLE , although it is 
useful' for all autoimmune diseases. 



[ Examples ] 

Example 1 : The extended lifet ime and the 

suppressed anti-DNA autoa ntibody 
production in SLE model mice 

To a group consisting of twenty-five NZB x NZW 
hybrid F 1 mice, 50 ^g/kg body weight of IL-2-diphtheria toxin 
A fragment complex or 5 0 jxg/kg body weight of diphtheria 
toxin A fragment alone was administered once per week. The 
administration was started at the age of four months. Every 
month, the number of living mice was counted and a small 
amount of blood was collected from a vein and the serum was 
obtained -therefrom. Anti-DNA antibody titer of the resulting 
serum was determined using the conventional ELISA method. 
The antibody titers are expressed in values relative to the 
anti-DNA antibody titer value of a control serum sample from 
a MRL.Mp-lpr/lpr mouse regarded as 10,000 units. As seen 
from Figs. 1 and 2, substantial degrees of the extension of 
lifetime and the suppression of increase in the anti-DNA 
antibody titer, were observed in the mice wherein IL-2- 
diphtheria toxin A fragment complex were administered. 

[Effects of the Invention] 

The lL-2-diphtheria toxin A fragment complex can be 
a therapeutic agent for autoimmune disease such as rheumatoid 
arthritis and SLE where no effective therapeutic method has 
existed before. 
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Fig. 1 
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Fig. 2 
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